Introduction
The ease of postharvest removal of astringency from persimmon fruits differs among cultivars.
After 6 days of treatment with ethanol vapor, 'Denkuro' fruit contained almost the same amount of soluble tannins as at the harvest time, but astringency in 'Hiratanenashi' fruit disappeared with such treatment.
Under anaerobic conditions, e.g., when the fruit was kept in warm water, astringency is removed more easily from fruit of 'Denkuro' than from those of 'Hiratanenashi' (Taira et al., 1989) . For the five persimmon cultivars studied, it seemed that cultivar differences in the ease of removal of astringency was mainly due to differences in the extent of acetaldehyde biosynthesis in the fruits (Taira et al., 1992) . Matsuo et al. (1991) also demonstrated that removal of astringency from astringent persimmon fruits was due to the direct reaction between soluble tannins and acetaldehyde that produced by the fruit flesh. However, 
Results and Discussion
Effects of ethanol and 4-MP on acetaldehyde production Acetaldehyde production by persimmon discs of both cultivars increased as the concentration of ethanol was increased ( Fig. 1) . At equal concentrations of ethanol in the buffer, more acetaldehyde was produced by discs of 'Hiratanenashi' than was evolved by discs of 'Denkuro'. However, this does not necessarily indicate that more ethanol was metabolized to acetaldehyde by 'Hiratanenashi' discs. Beevers (1961) reported that ethanol in buffer could induce anaerobic respiration in plant tissues, resulting in acetaldehyde evolution.
To explore this possibility, the effects of 4-MP in the presence or absence of ethanol was tested. 4-MP inhibits ADH, the enzyme that catalyzes the interconversion between acetaldehyde and ethanol.
When both 4-MP and ethanol were added, acetaldehyde production decreased to about half that with only ethanol in 'Hiratanenashi' discs in 6 hr incubation (Fig. 2) . However, acetaldehyde production did not decrease and changed little in seemed to inhibit the conversion of acetaldehyde to ethanol in the discs of both cultivars; less ethanol was produced by the discs treated with 4-MP than it was by control discs. When more matured commercial ripe astringent fruit were used, the same tendencies were observed, but the difference Fruit of 'Denkuro' and 'Hiratanenashi' were picked on 27 and 26 August, respectively. were picked on 9 September. was less obvious (data not shown).
The above results suggested that the greater part of the decrease in acetaldehyde production by 'Hi ratanenashi' discs caused by the addition of both 4-MP and ethanol seemed to arise from inhibition of ADH. In other words, in 'Hiratanenashi' discs, ethanol seemed to have been more easily metabolized to acetaldehyde than in 'Denkuro'. In contrast, anaerobic respiration was more easily induced in 'Denkuro' discs than in 'Hiratanenashi' discs when ethanol was added, resulting in high acetaldehyde production in both the presence and the absence of 4-MP. This may be due to stress caused by the 4-MP or ethanol application, inducing anaerobic respiration in the discs, which produced acetaldehyde. The induction of anaerobic condition by ethanol application is well known in many different plant tissues (Beevers, 1961 were picked on 9 September. discs. The amount of acetaldehyde produced by discs of 'Denkuro' at any given concentration of pyruvate or malate was nearly twice that yielded by discs of 'Hitananenashi'. Thus, 'Denkuro' discs metabolized pyruvate or malate more rapidly than did discs of 'Hiratanenashi'.
This tendency was the same in discs from more matured commercial ripe fruit (data not shown).
Pyruvate is directly converted to acetaldehyde by pyruvate decarboxylase, but malate is metabolized first to pyruvate by malic enzyme, and then to acetaldehyde (Beevers, 1961) . The differences observed here in response to added pyruvate and malate indicated that 'Denkuro' discs produced more acetaldehyde through the pyruvate pathway than did the discs of 'Hiratanenashi'.
Possible mechanisms of cultivar differences in ease of astringency removal Acetaldedhyde is an essential factor in the removal of astringency from astringent persimmon fruits (Pesis and Ben -Arie, 1984 -Arie, , 1986 Taira et al., 1989 Taira et al., , 1992 Matsuo et al., 1991 
